Materials. Acryloyl chloride, chloroform (CHCl3), dichloromethane (DCM), 1, 4 dioxane, ethylacetate (EtOAc), ethylenediamine, triethylamine (NEt3) and trifluoro acetic acid (TFA) were purchased from Sigma-Aldrich and used without further purification. Sodium chloride (NaCl, Fischer-Scientific, ≥99 %), Boc-anhydride (Fluka, 98 %) and 2,2'-azobis[2-(2-imidazolin-2-yl)propane]dihydrochloride (VA-044, Wako) were also used without further purification. Mili-Q water was directly used as a solvent for polymerisations. N-isopropylacrylamide (NIPAM, Sigma-Aldrich, 97 %) was used after purification by recrystallization in n-hexane. All polymerisations were carried out under a nitrogen atmosphere. Lipids
High performance liquid chromatography (HPLC) . HPLC was performed using an Agilent 1260 infinity series stack equipped with an Agilent 1260 binary pump and degasser. The flow rate was set to 1.0 mL min -1 and samples were injected using Agilent 1260 autosampler with a 100 μL injection volume. The temperature of the column was set at 37 °C. The HPLC was fitted with a phenomenex Lunar C18 column (150 x 4.6 mm) with 5 micron packing (100Ǻ). Detection was achieved using an Agilent 1260 variable wavelength detector. UV detection was monitored at λ = 309 nm. Methods were edited and run using Agilent OpenLAB online software and data was analysed using Agilent OpenLAB offline software. Mobile phase solvents used were HPLC grade (ACN was 'far UV') and consisted of 
Synthesis of Boc-AEAM.
Boc-AEAM was synthesised according to the literature. 1 Synthesis of N-t-butoxycarbonyl-1,2-diaminoethane. A solution of ethylenediamine (4.41 g, 4.9 mL, 73 mmol) in 40 mL of DCM was added in a 2-necked 100 mL flask fitted with a condenser, a pressure equalising dropping funnel and nitrogen inlet. After the solution was cooled with an ice-bath, a mixture of Boc-anhydride (3.98 g, 18 mmol) in DCM (20 mL) was added dropwise over 2 hours with stirring.
The mixture was allowed to warm to RT and stirred overnight. The solvent was removed by rotary evaporation and a precipitate identified as N,N'-(bis-t-butoxycarbonyl)-1,2-diaminoethane was observed upon addition of water (50 mL). The filtrate was saturated with NaCl and extracted with EtOAc (3 x 60 mL). The combined organic phases were concentrated under vacuum to obtain a pale oil. Residual NaCl was removed by dissolving the oil in CHCl3 and filtering. The solvent was removed under reduced pressure to give a colourless oil identified as N-t-butoxycarbonyl-1,2-diaminoethane (1.51 g, 9 mmol, 50 %). 1 Synthesis of N-t-butoxycarbonyl-N'-acryloyl-1,2-diaminoethane. Acryloyl chloride (0.67 g, 0.6 mL, 7.4 mmol) was dissolved in CHCl3 (30 mL). The solution was cooled in an ice bath and a solution of NEt3 (0.63 g, 0.9 mL, 6.2 mmol) and N-t-butoxycarbonyl-1,2-diaminoethane (1 g, 6.2 mmol) in CHCl3 (15 mL) was added dropwise over an hour and a half. After addition, the reaction mixture was allowed to warm to RT and stirred for an hour before the solvent was removed under reduced pressure. The residue
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was washed with water (20 mL) and extracted with CHCl3 (3 x 20 mL). The collected organic fractions were combined and the solvent was removed under vacuum to obtain N-t-butoxycarbonyl-N'-acryloyl-1,2-diaminoethane as a white powder. The product was recrystallized in Et2O to yield white crystals (1.04 g, 4.9 mmol, 80 %). 1 H NMR (CDCl3): δ = 1.37 (s, 9H, CH3); 3.32 (m, 2H, CH2); 3.45 (m, 2H, CH2); 4.98 (bs, 1H, amide proton); 5.64 (m, 1H, vinyl proton); 6.10 (m, 1H, vinyl proton); 6.27 (m, 1H, vinyl proton); 6.47 (bs, 1H, amide proton) as shown on Fig. SI-2 .
Synthesis of (propanoic acid)yl butyl trithiocarbonate PABTC.
The RAFT agent was synthesised according to the literature. 2 A 50% w/w aqueous sodium hydroxide solution (4.4 g, 2.2 g NaOH, 55 mmol) was added to a stirred mixture of butanethiol (5 g, 5.9 mL, 55 mmol) and water (8.5 mL). Acetone (2.8 mL) was then added, and the resulting clear solution was stirred for 30 min at room temperature. Carbon disulfide (4.75 g, 1.125 eq., 62.4 mmol) was added and the resulting orange solution was stirred for 30 min, then cooled to < 10°C. 2-Bromopropionic acid (8.69 g, 1.025 eq., 56.8 mmol) was slowly added under temperature supervision, followed by the slow addition of a 50% w/w aqueous NaOH solution (4.5 g, 2.25 g NaOH, 57 mmol). When the exotherm stopped, water (8 mL) was added and the reaction was left to stir at RT for 20 hours. A further aliquot of water (15 mL) was added to the reaction mixture, which was subsequently cooled to below 10 °C. A 10 M solution of HCl was slowly added, keeping the temperature below 10 °C and stopping when pH reached 3. The orange solid separated, crystallized and was recovered by filtration under reduced pressure. Yield: 55% (7.2 g, 30.3 mmol). 1 H-NMR (CDCl3, 300 MHz, pm): δ = 4.88 (q, 1H, J = 9 Hz, CH(CH3)), 3.39 (t, 2H, J = 9 Hz, S-CH2-CH2-CH2-CH3), 1.70 (m, 2H, S-CH2-CH2-CH2-CH3), 1.64 (d, 3H, J = 9 Hz, CH(CH3)), 1.44 (m, 2H, S-CH2-CH2-CH2-CH3), 0.94 (t, 3H, J = 9 Hz, CH2-CH3) .
Typical synthesis of the statistical copolymers.
Monomer(s), initiator, CTA and solvents were introduced in a test tube equipped with a mechanical stirrer and a rubber septum (Table SI-2 for the quantity of reagents needed for the statistical copolymers). The solution was degassed with nitrogen for ca. 15 min and the polymerisation was then performed in a thermostated oil bath. After the desired polymerisation time, the test tube was withdrawn from the oil bath.
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Multiblock copolymer synthesis by iterative RAFT polymerisation.
Typical synthesis of the initial block. Monomer, initiator, CTA and solvents were introduced in a test tube equipped with a mechanical stirrer and a rubber septum (Tables SI-3 , SI-4, SI-5 and SI-6 for the quantity of reagents needed for the diblock and multiblock copolymers). The solution was degassed with nitrogen for ca. 20 min and the polymerisation was then performed in a thermostated oil bath at 46 °C. After 20 hours, the test tube was withdrawn from the oil bath and a sample was taken for 1 H NMR and SEC analysis.
Typical synthesis of subsequent blocks. The test tube with the reaction mixture was opened and additional monomer, initiator and solvent were introduced. After the mixture was sealed with a septum, the solution was degassed for ca. 20 min, then placed in an oil bath set at 70 °C for the polymerisation to occur. The tube was withdrawn from the oil bath after 2 hours and a sample was taken for 1 H NMR and SEC analysis. molar masses (in g.mol -1 ) of the monomer and the CTA, respectively; kd is the decomposition rate constant (in s -1 ) of the azo-initiator; and t represents the polymerisation time (in seconds). The factor "2" accounts for the fact that one molecule of initiator yields two primary radicals with the efficiency f (assumed to be equal to 0.5 in this study). The decomposition rate constant for VA-044 at the temperature T (kd,VA-044(T)) was determined from the values obtained from Wako (kd,VA-044(44 °C)) = 1.92 Χ 10 -4 s -1 and Ea = 108000 J.mol -1 ) using the Arrhenius equation (kd,VA-044(70 °C)) = 4.30 x 10 -4 s -1 ). The 
Equation SI-4. Theoretical determination of the relative amount of living polymer chains using an azoinitiator compound.
Determination of the pKa 20 mg (5 mg.mL -1 ) of H100 and 1.17 g (0.05 M) of NaCl were dissolved in 40 mL of water. 100 μL of a 6M HCl solution was added to the polymer solution in order to make sure all the amine groups were protonated. The titration was performed manually at room temperature with a syringe pump to control the added volume and a pH meter (HI2211 Hanna Instruments) using a solution of 0.2 M of NaOH as the titrant. For each polymer, the range of pKa was determined using the maximum of the first derivative of the titration curve ( Fig. SI-13 ).
Dynamic Light Scattering measurements
DLS measurements were taken using a Malvern instruments Zetasizer Nano at 37 °C with a 4 mW He-Ne 633 nm laser at a scattering angle of 173° (back scattering). For DLS aggregation studies, 1.024 mg of polymer sample was dissolved in 1 mL of PBS buffer at pH 7.4 and a total of 0.5 mL of the solution was introduced in a 1.5 mL polystyrene cuvette after filtering with a 0.2 μm filter.
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Dye leakage assays per mL (CFU mL -1 ). The solution was diluted further by 100 fold to obtain a concentration of 10 6 CFU mL -1 . Polymers were dissolved in distilled water and 100 μL of each test polymer was added to microwells followed by the addition of the same volume of bacterial suspension (10 6 CFU mL -1 ). The microwellplates were incubated at 37 °C for 24 hours, and growth was evaluated by measuring the OD600 using a plate reader. Triplicates were performed for each concentration and readings were taken twice.
The growth in the well was normalised using negative controls, wells without any bacteria introduced, and positive controls, wells only containing bacterial solution.
Hemolysis and hemagglutination assays
Human red blood cells (RBCs) were prepared by washing freshly collected human blood with PBS via centrifugation. Polymers were dissolved in PBS. The normalisation was done using positive controls (50 μg mL -1 Concanavalin A for hemagglutination and 2 % Triton X-100 in PBS for haemolysis) and negative control (PBS) which were included on each plate. A suspension of 3 % in volume of RBCs was added to each well and the contents were mixed before being incubated at 37°C for 2 hours. The 96-well plates were centrifuged at 600 x g for 10 minutes then 100 μL of the supernatant was transferred into a new plate. The absorbance at 540 nm was measured and normalised using the positive and negative control.
Cell Culture
CaCo2 human colorectal adenocarcinoma cells were grown in a 50: penicillin/streptomycin. Both cell lines were grown as adherent monolayers at 37 °C in a 5% CO2 humidified atmosphere and passaged at approximately 70-80% confluence.
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In vitro growth inhibition assays
The anti-proliferative activity of the polymers was determined in CaCo2 colorectal cancer cells and NIH/3T3 embryonic fibroblasts. 96-well plates were used to seed 5000 cells per well which were left to pre-incubate with drug-free medium at 37 °C for 24 hours before adding different concentrations of the compounds to be tested (1024 µg mL -1 -32 µg mL -1 ). A drug exposure period of 72 hours was allowed. The XTT assay was used to determine cell viability. The IC50 values (concentrations which caused 50% of cell death), were determined as duplicates of triplicates in two independent sets of experiments and their standard deviations were calculated.
Resistance detection assay.
The detection of the development of bacterial resistance was studied using the methodology described by Gullberg et al.. 4 Overnight cultures of a methicillin-resistant strain of S. aureus (USA 300) in MH broth obtained from agar plates. Cells serially passaged by 400 fold into 1 mL batch cultures every 24 hours for 24 days, in MH broth containing 1/10 MIC value of the antimicrobial agent. After every 100 generations (4 days), an antibacterial susceptibility was performed as described above to observe any variation in the MIC values.
To confirm the absence of any resistant mutants, a further detection method was used. 100 μL of the final bacterial suspension from the resistance generation assay was taken and serially diluted by 10 to 10 7 . 100 μL from each dilution was added on an agar plate containing 1 x MIC of the test compound and using a sterile spreader, the solution was spread across the entire agar plate. After incubation at 37
°C for 24 hours, the agar plate with countable single colonies (if present) were used to perform an antibacterial susceptibility test on each colony separately to confirm any increase in resistance from prior MIC values. No resistant mutants were detected.
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Supporting Figures
Supporting Figure SI 
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Supporting Figure SI-7 . 1 H NMR spectra in DMSOd of M70 Boc for each chain extension.
Supporting Figure SI-8 . 1 H NMR spectra in DMSOd of Boc-protected multiblock copolymers for each composition.
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Supporting Figure SI-9 . DMF-SEC chromatograms for statistical (1) and diblock (2) copolymers of each composition.
Supporting Figure SI-10 . DMF-SEC chromatograms for successive chain extensions of M30 Boc (1) and M70 Boc (2).
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Supporting Figure SI-11 . 1 H NMR spectra in D2O of the deprotected statistical copolymers of each composition and in DMSOd for H0.
Supporting Figure SI-12 . 1 H NMR spectra in D2O the deprotected diblock copolymers of each composition and in DMSOd for H0.
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Supporting Figure 
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Supporting Figure SI-18 . Dye leakage study with statistical (1) diblock (2) copolymers on Gramnegative bacteria model. Fluorescence was read at 537 nm (emission) at an excitation wavelength of 492 nm. The Sample was added at 30 s measurement time and vesicles were lysed by addition of Triton X at 9 min.
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Supporting Figure SI-19 . Size distribution by volume of the homopolymers (1), statistical (1), diblock (2) and multiblock (3) copolymers at 1 mg mL -1 in PBS.
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Supporting Figure SI-25 . Bacterial resistance detection assay towards a MRSA strain USA300 with S30, M30 and D30.
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Supporting Tables Supporting Table SI 
Supporting [VA-044]0 (mol L -1 ) 3.00 10 -3 3.00 10 -3 3.00 10 -3 3.00 10 -3 3.00 10 -3 [monomer]0 (mol L -1 ) 3.00 3 3 3 3 [CTA]0/[VA-044]0 10 10 10 10 10 L (%) [a] 92 92 92 92 92 [a] Livingness of the polymers, as defined in Equation SI-4
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Supporting [VA-044]0 (mol L -1 ) 5.00 10 -3 3.00 10 -3 3.00 10 -3 3.00 10 -3 3.00 10 -3 3.00 10 -3 3.00 10 -3 [monomer]0 (mol L -1 )
3.00 Mn,th [a] (g mol -1 )
Retention ratio [b] (%) Z-average [c] (nm) PDI [ ---------H100  +++  +++  +++  +++  +++  ++  +  ---S30  ++  ++  ++  ++  +  +  ----S50  +++  +++  +++  ++  +  +  ----S70  +++  +++  +++  ++  ++  +  ----D30 -
Hemagglutination strength: +++ strong; ++ moderate; + weak; -none.
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Supporting 
